The phosphoenolpyruvate-dependent phosphotransferase system (PEP-PTS) found by Kundig et al. (6) has been established as a novel phosphorylative transport system of several carbohydrates in bacterial membrane (5) . Mutants lacking components of the PEP-PTS (PTS mutants) have been isolated (9, 10, 8, 4) . These can be divided phenotypically into two classes; the one is lacking in utilization of each carbohydrate and is defective in the sugar-specific components (enzymes II), and the other lacks the utilization of many carbohydrates at the same time and is deficient in the group-specific components (enzyme I and HPr) of the PEP-PTS.
All these mutants have been isolated by the penicillin screening method based on their defective utilization of carbohydrates. The present report described a more convenient and highly efficient procedure for concentrating solely the PTS mutants by screening with methyl-a-Dglucoside (aMG), a non-metabolizable analogue of glucose, with Vibrio parahaemolyticus.
Growth of wild-type strain 1010 (strain EB101 from The Research Institute for Microbial Diseases, Osaka University, Japan) of V. parahaemolyticus was strikingly inhibited by adding aMG to yeast extract-peptone medium. Growth was retarded immediately after adding the analogue, and the complete stasis of growth came out within 2 h (Fig. 1) . Similar phenomenon was also observed with 2-deoxy-D-glucose. This may be due to the intracellular accumulation of aMG-phosphate, since phosphorylated sugars accumulated in cells often cause the inhibition of growth of microorganisms (1, 2) . However, the organism seemed to be particularly sensitive to these substances, since no complete stasis of growth was observed either with Escherichia coli K-12 or Bacillus subtilis NCTC3610.
Owing to its marked susceptibility to aMG, the enrichment of aMG-resistant mutants of V. parahaemolyticus could be easily accomplished by repeated transfers of a mutagenized culture to yeast extract-peptone medium containing 0.4% aMG. After four cycles of transfer, a culture consisting exclusively of resistant mutants was obtained. These were scored with the tetrazolium agar plates containing 1% sugar and yeast extract-peptone medium. Most of these were defective in the utilization of glucose, some of which were lacking also in utilization of several other carbohydrates, i.e., pleiotropic. A small proportion (0.4%) of the resistant mutants showed normal utilization of glucose. Representatives of these mutants are shown in Table   1 .
PEP-PTS activities of these mutants were tested either by uptake or by phosphorylation of "4C-aMG ( Table 2 ). The extract of wild-type strain phosphorylated aMG with PEP, but not with adenosine 5'-triphosphate, as a phosphate donor. All mutants were lacking in both transport and PEP-dependent phosphorylation of aMG.
Isolation of the pleiotropic PTS mutants can be facilitated by spreading the culture, after screening with aMG, on tetrazolium agar plates containing fructose. All negative colonies were the pleiotropic PTS mutants, whereas all positive colonies were mutants specifically lacking the glucose transport system.
The application of this method is restricted to glucose inhibited growth of E. coli and found several resistant mutants on agar plates containing 3-deoxy-3-fluoro-D-glucose and lactose (7) . Although they isolated only five incomplete mutants lacking glucose-specific enzyme II, it may be possible to use 3-deoxy-3-fluoro-D-glucose for enrichment of the PTS mutants of E. coli. However, the mechanism of inhibition may be different, because the inhibition by 3-deoxy- c Activities in crude extracts were assayed by the BaBr2-precipitation method (3). Assay mixture contained 0.5 mM 14C-aMG and 1 mM phosphoenolpyruvate, and precipitate was filtered through a glass fiber filter disk. Activities are expressed as nanomoles of '4C-aMG phosphate produced per minute per milligram of protein at 37 C. 
